








MxN (JlLaJ ^A : Grayscale Image 

LjI 1 J (Jjii! 0 L -^ [0,1] J > <*£ij double (j-» 

^£j)Laj]l jjlll (JIaj Lq^-Iij Ajl^I jll ^jall 

| ^ja I^A (J£judll 



(jl^l (ji Ja^^U LaS qa (j^ ^Jl ^ja ^)xs*\c* (J£ ^ji ia^^j 
























Ig.A'N.^k ASjkks-iA) (JIaj : Truecolor RGB Image -* 

guii oj^all qa J^j [0,1] Cy^ ££>j double <>» Uj^Uc-j MxNx3 

^ja 4j£^)a (JSJ (jl L—LL^. L_Luj11a 11 ^UaC-V $.l^)A^Jl A^S^aII 0a^ ^jC- 

jjll! 1 j j ijjuoVl (jjlll 0 cJ^ 1$^ MxN 4iiji^aA C-l^I c!jU£ja1I 

CS^ C-L^ldll CjLSjaJI l_i£jjj eti jjJI j friJx>rs.\l CIAjSjaII AaSlA ^UjouIIj I^Aj I 

Cljli S^^ju^a\l 



35 
0.2902 
0.0627 


0.1294 
0.0627 
0.0627 


Green 

0.1294 

0.1608 


Blue 

0.2902 
0.062 7 


0 . 

0.2 538 " 


0.0627 

0.1608 

0.0627 


0.2538 0.2533 

0.2533 0.2533 

0.2533 0.2533 

902 
196 


0.2235 

0.5490 

Red 

0.7412 

0.7765 

0.3332 

0.5176 

0.5304 

0.5804 

0.7765 

0.2533 

0.2902 

0.2538 

0.2235 

0.4324 

0.2235 

0.1608 

0.2588 

0.2588 

0.1608 

■^2533 

0.1603 

0.2533 

0.2533 

0.2533 















1 index jLaJ Sj^j^a : Indexed Image -? 

<iji^ dip.. Kx 3 dw^ colormap uj 11 ' MxN 

(jjl K sjjj^dl J U^jpj Jd^U l (jljlVt Jc. colormap uj^' ^j '-*■ 

djl iS^p ^Je. (_gj)Vl3 Ajjq.-'-i.all ddd]l s.laC.VI dal (j^jlll “DajU. Jajuil 

Jjjjjj Jill ajj.^ll dl^l mS 1 (_£^pj index U^“l A3 ^ <a Lai , a.lij^jllj $.l^p<aiJlj »l^)a^kll 
j^j ^pu^. ^j J^j J*dj JS (jl dip. colormap <jj^' ^^ j J JjJVI J) 

i( jljlVI d>a (jjl djl£^a jLluJI Uj COlOriTiap Uj^' ^J^- <3 ji^a Ja jkjoj Jl 


^jj-all Ja jll IdA ^jJaj ^Jlill (JSdll 



hiL^C! CoLTlff^ 7 |i- d Guson Cohan 


ij! jJy index Matrix J^' ^J 5 ^Jl J J^a.!ij $jj^ll J US 
dUSj^ll cpxd Jc. c 5 j^ Colormap Matrix uj^' ^j^- 4 ijU^ t> (j-Uull 

(J 4 t—JJjill Jylll ^ ‘'* s -‘' Jillj e-tS^jllj »l^)jJaUHj frl^paJI 


Mycolormap(5,:)=[0.2902 0.0627 0.0627]; 
&& 

Myimage(m,n)=5; 


(Jjlll AlajU. 4 a jQ . ^ -Jp^all duO^I (J 4 '-JJjill d)_9^ J! dj 5 J^l^l ld&j 


















MxN ^ : Binary Image -* 

. ( uj^ ) 1 J uj^ ) 0 H 4^ <_£ l$\ logical 



j i 1 

11 : 

1 

U! 

; 1 ! 


1 

■1 
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I 7 , 
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ilia 


(ji La£ CS^) ^^"4 ^i_jSj^a-a]l J no'lC- (JS (ji 

Ja33 JjjoiVIj jjV I jjjj^lll 


(> sjSiiii (> jLjissll g-jsii Ija ^^l-u ; uint8 Image -® 

. double Image t> *V.i? »jj-^' ‘M'-*-* 

















































Grayscale <> -1 

mygray=rand(7,7); 
image(mygray*255); 
axis image 

colormap(gray(256)); 

; ( _ S A Aja-mllj 



1 2 3 4 5 6 7 






























Truecolor RGB &* fl«uV -t 

myrgb(:,:,l)=rand(7,7); 
myrgb(:,:,2)=rand(7,7); 
myrgb(:,:,3)=rand(7,7); 
image(myrgb); 
axis image 



1 2 3 4 5 6 7 


| L VW lil^j 

image(min(max(myrgb,0),l)); 

axis image 













: RGB grayscale <> 

myrgb = cat(3,mygray,mygray,mygray); 


: Jtl* 


mygray=imread( , pout.tif'); 

imshow(mygray) 

myrgb = cat(3,mygray,mygray,mygray); 
figure,imshow(myrgb) 


: ^mllj 



l_iLui£J «qj (jl RGB '*^)J ‘(ji 





















: grayscale J\ RGB <> Jsjj^I 

mygray = mean(myrgb,3); 


J lit 


myrgb=imread( , onion.png'); 

imshow(myrgb) 

mygray = round(mean(myrgb,3))/255; 
figure,imshow(mygray) 



: ^ 

Grayscale Image 

TrueColor Image 

tf* 

t 

* 

.. «r 

> 






: NTSC fi-iaowb grayscale J\ RGB <> -? 

mygray = rgb2gray(myrgb); 

. A, U-vM a 

NTSC ujj^ Grayscale J] RGB <.> - 

mygray = 

0.2989* myrgb (:,:,!) + 0.5870* myrgb (:,:,2) + 0.1140* myrgb (:,:,3); 


myrgb=imread( , onion.png l ); 

imshow(myrgb) 

mygray = rgb2gray(myrgb); 

figure,imshow(mygray) 










: RGB Indexed &* -* 

myrgb = ind2rgb(myindexed,mycolormap); 



[myindexed, mycolormap] =imread( , trees.tif'); 
imshow(myindexed, mycolormap) 
myrgb = ind2rgb(myindexed,mycolormap); 
figure,imshow(myrgb) 





TrueColor Image 


Indexed Image 


(jljlVI ^aliaj (jjjj(jV i _jjj^)j | .r^ill (jdj V 4jl 

^ (JjLallll t ■ >*» < ^jc- (j^l_$ RGB 





: djl K Indexed J\ RGB &* 


[myindexed,mycolormap] = rgb2ind(myrgb,K); 




myrgb=imread( , peppers.png'); 

imshow(myrgb) 

[myindexed,mycolormap] = rgb2ind(myrgb,256); 
figure, imshow(myindexed,mycolormap) 





4-LjLl <> £ 256 Indexed Image ^ 

s5^-aUJI Colormap 





: Grayscale Binary <> 


my gray = double(mybinary); 


: 

mybinary=imread('circles.png'); 
imshow(mybinary) 
my gray = double(mybinary); 
figure, imshow(mygray) 

: cs* ^mllj 



u^j Grayscale cy ^uii jjj jja v ji 

4_pLa^) (jl(jt dl^l jJjaLiS' axj f. 




: Binary Grayscale <> -V 

mybinary = (mygray > a); 

(jjl a jjJ a (Jj3 “Spb#jll ^jljlyi £- 1 a^. llua. 

: d&» 

mygray=imread( , pout.tif'); 

imshow(mygray) 

level=graythresh(mygray)*256; 

mybinary = (mygray > level); 
figure, imshow(mybinary) 

; 4 >jVil i j 


Binary Image Grayscale Image 















imread ^ LuoIj ^j ^j3 ^jj 

jiLui^t ujjU ‘-^ ^ mshow 4 ^ l\»"<\l ~l *>-v'u J \ SjJX^ll 

| AJUill diVLaJt C5*^] (jj3 J <x_i±Ia 



; ^liill (J£^ill <_5-1 c. imread 4 ^AaJLuii t_.imLaJI oj_jj-a s«.lj 3 ji ^ial 


X = imread(filename,format); 
imshow(X) 

ls* t>j format cj|j filename jl^d' j^. ajj^l s^lja ^ d±^ 

: 

• jp§ &j-^ c>j sky D ^ AJliill Sjjj^all UjaS 

















X = imread('D:\skyVjpeg'); 
imshow(X) 


• AA .ajU'illj isj ji/ill 



• (J^ ilill < _ s ic. j o«.lj3 ^JAic. 


[X,map] =imread(filename,format); 
imshow(X,map) 

. Kx3 ujUI map j MxN x uj^j 

: \ 


[X,map] =imread('trees.tif); 
imshow(X,map) 













: Y Jli« 

[X,map] =imread('kids.tif); 
imshow(X,map) 



ja j ' jW V-ajc j jSl Indexed Image *j' 

. u- 3 *«■' ^ Colormap ^Ja 


















X=imread(filename .format); 


. RGB £ jj : 1 

X = imread('onion.png'); 
imshow(X) 



■J 

■J 


% 




<-£j u'j^' True Color RGB * 


IaI CLAj£^)a qa ^tJ^A cjljlVI 

jjll! C* 1 jl L5^ 0 X 

JjjjVlj frl j *U£^a 11 ^A^-Vl 


















. Gray Scale C > : 2 

X = imreadCpout.tif); 
imshow(X) 



. MxN UjUjI 

■j t 

t * 

cs^jll J) j j**VI ^jljli ^gic. (j Gray Scale » 

0 ^ 5 ^ X Lai (^jiaJjVl A^ii^all AjL^j^)^jj 

LofrilJ jl (jJa^jVl (jjlll aJV^ 1 jl JijjoaVl (jjlll C5^ 








Binary £jj i> » : 3 d&» 

X = imread('circles.png'); 
imshow(X) 



La& Ja£3 (_gJc. j AjjUiiJl o_)j • -^1' 

AJV-dl \ jl (j^ylll CS^ - 0 X ^^J a> _) ‘ -^*' ' r - ^>J3 Lai 

. lP 3 ^' UJ^' C5^ 




















Imfinfo 4 AjJbuJI (jc. <lal£ dlLajl*_a ^^ic. 


info=iminfo(filename, format) 


■ \ q xii>ii j diLa^Lt<a]l (j<a AlAxJl ^ m ^£■ (Jj‘ II (j5<aj dll 


info=imfinfo('D:\sky',’jpeg') 




>_aLoJl -n. _Y 


(_>Jajail -Y' 


. ^liSjVI -i 
. jldlaVI -O 
. jljfyl fUai -1 

: 


; a^)&Lla]| A adlill 


J 


info = 


Filename: 'D:\sky.jpg' 


FileModDate: '08-^: • 5;°Y y .. 


FileSize: 575314 
Format: 'jpg' 


FormatVersion: " 














Width: 1280 
Height: 960 
BitDepth: 24 
ColorType: 'traecolor' 

FormatSignature: " 

NumberOfSamples: 3 
CodingMethod: 'Huffman' 

CodingProcess: 'Sequential' 

Comment: {} 

Orientation: 1 
XResolution: 72 
YResolution: 72 
ResolutionUnit: 'Inch' 

Software: 'ACD Systems Digital Imaging ' 
DateTime: '2007:03:25 01:04:50' 
YCbCrPositioning: 'Centered' 
DigitalCamera: [lxl struct] 



: 


































; AuiuaSn 



: Sjj-ual! 



Binary Image a^jUII ojjj^all <■.i±uii Ai^lia jjc. a m,\l $.iuj ^ji _ 

AjSISI! " r '^) J ‘ ^3 ^ja o^uHIa Ac- j ^ j ^_y axj ^^ic- 






















; AuiuaSn 



: Aj^U1\ Sjj-ual! 


















» Obj ect j* U 


a1 lU^J (_£lj J£ AjjLiilt ^^3 - 

. Object -} C 5 -^ ( 0 fSJ^W L$' ) -^Vl jjllb AjjI ja. <_> -kpJj 

(j* ji dlt^.1 J £Jjl Jlj^ajt (j-a (. aIU j Object J» <-_l^ljLail ^3 - 

jlli-j \ xUjaia. dil ^.1 j (jLoii (J\ - ^aj' 



labeled aj^» Jj Binary Image Acini' aj^JI <j^j 

. bwlabel Image 


* 


labeled Imp ^ U 


AjI V] LgLgJ ia£3 JjjojVI j ^pa-uVI ^j-lJ^lll (_£ 

^ cij|*i^.lj <c*j ^ ^3 Object l£ 

4^ u^ '4* 1,2,3,4,., num objects 4 j cU 


Mn) 


(JjlLall 0 ^ 0 ^ (_ 4 ^J Ujx^iliC. e^ujj-21 ejjj^all (jli ^jAjfc 3 Objects AjjUjII 

ujll Jjlidl 2 f 3 jilj object JjV o^uSn jjil Jjlldl i 4jilj jj^Sm (jjil 
. 'i^Aj object <-— dljl jjll (Jjlidt 3 4 ijllj object gH^ o^Vl 
































: 


• aA o^a tdlaj Binary Image q] <_pa j&j\ 


bw = 


1 

1 

1 

1 

1 

-1 


10 110- 

10 110 

1 0 0 0 0 
10 10 1 
10 111 

10 111 - 


: Labeled Image jj&j 


labeled 


rll 0 2 2 0] 
1 1 0 2 2 0 
1 1 0 0 0 0 
1 1 0 3 0 3 
1 1 0 3 3 3 
-1 1 0 3 3 3-1 


: 


I=imread('pillsetc.png'); 
imshow(I) 
level=gray thresh(I); 
bw=im2bw(I,level); 
figure, imshow(bw) 

[labeled,numObjects] = bwlabel(bw,4); 

figure, imshow(labeled) 

pseudo_color = label2rgb(labeled, @spring, 'c', 'shuffle'); 

figure, imshow(pseudo_color) 

numObjects 


. Obejects label2rgb Lukjlt _ 

. ^k Objects ^ numObjects 










• CijlSj 

: *UluaVI o jj^uai! 





















: labeled 



: pseudo_color 







































Filledlmage 

FilledArea 

EulerNumber 

Extrema 

EquivDiameter 

Solidity 

Extent 

PixelldxList 

PixelList 

Perimeter 


• lA 1 - ^ O* cs^j dusk 

• (jjjLuJl Jlldl (JjSd Object Aij3t-a Ujjl lil 2/ilLa 


info(l).Area 




1173 

j ^j S*^!j AiObject ciA^Lui^ lit j\ 

; cillAj ^UilS cat 

Areas=cat( 1, info. Area) 

^)Jajuo ^9 jl 

Areas=cat(2 9 info.Area) 







\jJaj) j (J^iUjuo'N ^)>a S^liLoiVI JjoiJJ A,)\^x\\ j 




I oil 


Ai^)X>o jjaiLlxi (J£judj A^JLx^a ^9 Ai 9 J ^jj 

tg-La ^jaikll ^JjujLuj ^Illl (j-^jL^aiJl J J ObjCCt cJ^ 



: (/ «' jH 



AjuaL^i 

♦ ♦ 

A^jjjjSiVl J ^Libj4lil 4 -uj^JI AjIS 
AjC-LL^II AIajS?!J 4-ujAIA 

hussien-al-roem@hotmail.com 











: aJUII aA£\\ Sjj^II Lkd j£tf 



^Ia^IujIj D ^sIjjuoII Binary Image ei& ^tuuj Vji 

o-jj^' y4 U^j2> US labeled Image «.jj^> Jj 

1,2,3,4 fSj V* l£ 4 Objects ^ jt aLUJI 

b»l 2 fSjlt LjtjsJI jj Object 1 f3jil s jjI^I Object 

^jj]| aJLc. iin^ 4 ^jil dJUt Object j 3 fSjll £o*lt Object 


^J yr^'j 1 f3ji! Object Jj^ cr^Jj J^-VI jlj S jy ^all aAa*1 2}3j 


. Ij&s>j 2 








• Jj£]l 


I=imread('D:\shapes.jpg'); 
level=gray thresh(I); 
bw=im2bw(I,level); 

[labeled,numObjects]=bwlabel(bw,4); 
info=regionprops(labeled,'aH'); 


(jA (■ aHjj a j j.j. .all /jl j ‘ 

Objects ^ Cf* numObjects J j ^ ^ c>j Objects 

j <j-*ajL^xk ^ fegiOIlprOpS ^uLdllj 

djjli.lJ Object cJ^ ^ I^joj^ALuj 

. ^ ^ a!j^ J\ c^jj Objects 





Area I ^ Object J* : Vjl 

? Object -55 4 _^LoiaJ (4La 


Object j^uia 4 jl 9I^11 'Qj* ^5' C^X. i&j jAa-a Aa.Lui^]I 

; (ojjI. 21 j (JjVI Object -55 4_Xaua (■ jniVi djja. 


info(l).Area 


ans = 


24496 


: ( ji ^><21) <_gjl41l Object -5' 4^1^ 


info(2).Area 


ans = 


37100 


: ( ^jj^II) 2:21411 Object-5' 4^Luax 

info(3).Area 
ans = 


43681 


: ( (224*11 j ^2 jll Object -5' 4^Lua* 


info(4).Area 
ans = 


16681 


Object -55 4.^.2** 

CQl *Ca2*4ll ^I.'iVuhIj j 4 4ja. ( j i" 4 -vl, haII «^-v 


Areas=cat( 1, info. Area) 






Centroid Object 


? Object ^U 

(JSj (JC- SjUcr jA J ( X , y ) AjUjI^I Sjjj^all <3^ jl A-laki j& 

j& j l Vig.lt Object 

A \ ^ !■»$ £ \ Q*lt l A 

: (s ijjWI ) JjVl Object -33 j£ 


info(l).Centroid 
ans = 


99 113.5 


; ( u-aljaJI jj £J^dl ) ^1111 Object -13 yr^-%1' j£J aII 


info(2). Centroid 
ans = 


137.5 369.5 


: ( £0*1' ) c^O Object -H j£ jaII 


info(3). Centroid 
ans = 


397 118 


: (t -iUJ I) ,*-jI jll Object -13 g^.%11 j-41 


info(4). Centroid 


ans = 

407.9634 397.5332 


C£lt AajIajII 4a-v"u .3 ; eA^.1 J AijL^^ AjjuaAi^Jt J)£I^a1I 






Centroids=cat( 1 ,info.Centroid) 











BoundingBox Sjj-ai) ^ Object J* ^ 

? jUaVI jAU 

. Object -5' J jkn . u> jA 


<_J Jaj Object i. n ill UkSl A ti’a <\1 dlLpl-iJ 4-}j-^ldJl o^A jjaxj Cl 

. [ x y L W ] Object o^j^j 
? jUa^l liLoJ 

(JI£juiVI J r - L_SjxjII .1) J Lade. Ig-La dlldlL j]l (jx ji&il J jUaLM U^S, dij 

<L^.Laua AjjudJ S^lilLuoVI (j£-<aJ L%% Ufc jjc* j 4jj-i1£jVI jl j 

jllaVt AakJl JjSfl ^»UJI <_> L-baad Jllj Area j Object -J' 

JvWxL 


: Jiill sJWU k^al l jUaVI s ^ia 



; JldlLM t> J£ jUal jUJ ^ullaj JjVl jSJill Jl oAjxlL 







• ciiljlajUll <1 j JjVl Object 41 jU>) <ji -id 

info( 1) .B oundingB ox 
ans = 

15.5000 19.5000 167.0000 188.0000 

; ( ji Object 41 jdal dll jlajb 

info(2). BoundingBox 
ans = 

45.5000 268.5000 184.0000 202.0000 

: ( ) dO Object 41 jUal dl ji* jb 

info(3). BoundingBox 
ans = 

292.5000 13.5000 209.0000 209.0000 

• ( dlidl j jll Object 41 jUaj dl jla jb 

info(4). BoundingBox 
ans = 

337.5000 254.5000 153.0000 215.0000 


Cat ^ -tt4*4' ^Ijiidub CliljUaVI dljlajb 


BoundingBoxes=cat( 1 ,info.BoundingBox) 



EulerNumber ^ Object Euler 


? Euler ^ j ja U 


l_j J&\\ c-jLjj^k AjLoi^. Il&aj jA 


Object -S' t>^a ^ ^ = Object -IS Euler 

Object -S' ‘-hjS&S' ^ u^3 Euler ^j <J!>Lk <_> 

Object -SI Euler - ^ = Object -S' Cy^ s- 3 j£iSI 

? Holes ja U 

(_j-a S^j'si Jjjui' Ajjl AjjUjU ft (_j-a <-J^ jA Object -S' jA 

. Object -S' Cy 4->^SI ,^jj ujSSIj 


: 

AjIUI Sj^S' lip! u^sS 




: Object -1! ^ ^ jSjJI 


I=imread('D:\Shapesl .jpg'); 
level=gray thresh(I); 
bw=im2bw(I,level); 

[labeled, numObj ects] =b wlabel(b w,4); 
info=regionprops(labeled,'aH'); 
Euler_Number 1 =info( 1) .EulerNumber; 
NumHoles 1=1 -Euler_Number 1 
Euler_Number2=info(2).EulerNumber; 
NumHoles2= 1 -Euler_Number2 

NumHoles 1 = 

3 


NumHoles2 = 


5 



Extent ^ Object 

? ^a L<j 

. Object -S' jUal ^Jl Object -S' *4*^ Object -S' l5-^ 

Extent=Area (Object) / Area (BoundingBox) 

: Object -SI !^£S ^aJI 

I=imread('D AShapesl.jpg'); 
level=gray thresh(I); 
b w=im2bw(I, level); 

[labeled,numObj ects] =b wlabel(b w,4); 
info=regionprops(labeled,'aH'); 

Extent 1 =info( 1 ).Extent 
Extent2=info(2).Extent 


Extent 1= 

0.7129 

Extent2= 


0.7678 




Extrema ^ Object Ujj : 


top-left 



top-right 


right-top 


top-left. 


top-right 


right-bottom left-bottom 


bottom-right hottom- 



right- bottom 


bottom-right 


dllg (j-a Object -S' lalaj ^jLaii 4-u^aLaJl ^laau 

• J<.nil Jo j ( AjjLujjII — ^ la — <U1l«j]I — Ui*JI ) 

top-left 

top-right 

right-top 

right-bottom 

bottom-right 

bottom-left 

left-bottom 

left-top 

4-m*j "Vjl Object -S' t> top-right 

c^^'j *Yji Object -S' c> right-top 

. AjjUII Jaltil Object au^IaII ajsj 

: 

I=imread('D:\Shapesl .jpg'); 
level=gray thresh(I); 










b w=im2bw(I, level); 

[labeled,numObj ects] =b wlabel(b w,4); 
info=regionprops(labeled,'aH'); 

Extrema 1 =info( 1) .Extrema 
Extrema2=info(2) .Extrema 

; AjjLajll Jalijil x ,y (Jj 


Extremal = 

= 

84.5000 

8.5000 

92.5000 

8.5000 

165.5000 

91.5000 

165.5000 

103.5000 

92.5000 

186.5000 

84.5000 

186.5000 

11.5000 

103.5000 

11.5000 

91.5000 

Extrema2 = 

= 

248.5000 

16.5000 

429.5000 

16.5000 

429.5000 

16.5000 

429.5000 

194.5000 

429.5000 

194.5000 

248.5000 

194.5000 

248.5000 

194.5000 

248.5000 

16.5000 



FilledArea ^ Object ^ : UjL- 

? 4 L^aUJl eJlA AiflJ I jL<u 
♦* ♦* * 

l_j jiiill A-^.Luixi ^j Object A-^.Lud^ Aj^aLiJI Aiij 

Object -S' cl^ 

Jl <L^Loia — j& j Objet -it A^Luax — Object -it l_jj35JI 

. mjS&S' Object 

; Jlia 


I=imread('D AShapesl.jpg'); 
level=gray thresh(I); 
b w=im2bw(I, level); 

[labeled,numObj ects] =b wlabel(b w,4); 
info=regionprops(labeled,'aH'); 

Obj ect_Area 1 =info( 1) .Area; 

Obj ect_Filled_Area 1=info( 1) .FilledArea; 
Object_Area2=info(2).Area; 
Object_Filled_Area2=info(2).FilledArea; 
Holes_Areal= Object_Filled_Areal- Object_Areal 
Holes_Area2= 0bject_Filled_Area2- 0bject_Area2 

Holes_Areal = 

1839 

Holes Area2 = 


7481 


MajorAxisLength Object -U J jb: 


Object dlj jl jJa-idt (_)£.>rt\\ joUJ^)1I jlafilt (_Jjla u Ajj-^aLiJl e^A (jj 



I=imread('D AShapesl.jpg'); 
level=gray thresh(I); 
b w=im2bw(I, level); 

[labeled,numObj ects] =b wlabel(b w,4); 
info=regionprops(labeled,'aH'); 

Maj or_Axis 1 =info( 1) .Maj or AxisLength 
Maj or_Axis2=info(2) .Maj or AxisLength 

Major_Axisl = 

177.8260 
Major_Axis2 = 




224.9245 








MinorAxisLength Object -U 

Object -llj tti-v 41 (_)£,jJll] ^jliill ^Lall (J^Ja*j 4_b^aL^JI o3a (jj 



I=imread('D AShapesl.jpg'); 
level=gray thresh(I); 
bw=im2bw(I,level); 

[labeled,numObj ects] =b wlabel(b w,4); 
info=regionprops(labeled,'aH'); 
Minor_Axis 1 =info( 1) .MinorAxisLength 
Minor_Axis2=info(2).MinorAxisLength 


: (^A 

Minor_Axisl = 

157.4666 
Minor_Axis2 = 


214.1390 







Orientation Object -U 

SjALq Object (j^VI J C5 Jua ^^^ (J^ Ajj^aLkll £>i& jl 

[-90 90] u£ ^ 



I=imread('D:\Shapesl .jpg'); 
level=gray thresh(I); 
b w=im2bw(I, level); 

[labeled, numObj ects]=b wlabel(b w,4); 
info=regionprops(labeled,'aH'); 
Orientation 1 =info( 1). Orientation 
Orientation2=info(2). Orientation 


: ^mllj 

Orientation 1 = 

89.4732 
Orientation2 = 


73.5117 















lilLali j imadjllSt ^ -ajW'ill ^hVimlj Aj-oSjH ^JjIjj <Jj.1*j (j£-aj 

; 

: JjSn Jiill 

J =imadjust(I); 

1 % diULnii o-Lj j 

: 

I=imread('pout.tif); 

imshow(I) 

J =imadjust(I); 
figure, imshow(J) 

Original Image Adjusted Image 



















: ^ 1 \ JLAli 


J =imadjust(I,[low_in;high_in],[low_out;high_out]); 


I J ‘ <_5-9 di^Lui£j]t (_j-a jj. .all 

U4? U j> ^n j High_in j low_in u4? cj 1 

low_in 2; c#^' <_£4? high_out j low_out 

high_in ^ cjXu£d(j (jjilt 0 

J grayscale lil <j^uSM jjlll 1 l^a 

. RGB Cy* o jjj-idl dul£ I j] <_3j jVl jl jj -o^ VI J 

: 


I=imread('pout.tif); 

imshow(I) 

J =imadjust(I,[0.2;0.6],[0.4;0.8]); 
figure, imshow(J) 




j 







[ ] [low_out;high_out] J [low_in;high_in] ^ u^j 

. [0 1 ] jSaVI ^1 M 

: 

I=imread('pout.tif); 

imshow(I) 

J =imadjust(I,[0.2;0.7],[ ]); 
figure, imshow(J) 




j 


Original Image Adjusted Image 




. Low_out > High_out c> Negative ^ 

: 

I=imread('pout.tif); 

imshow(I) 

Jl=imadjust(I,[ ],[1;0]); 
figure,imshow(J 1) 


Original Image Adjusted Image 






: 2LsjUI Sjj^U ^ V 

: 

I=imread('football.jpg'); 

imshow(I) 

J1 =imadjust(I,[0.2 0.1 0.3;0.6 0.8 0.7],[0.3 0.3 0.2;0.8 0.9 0.5]); 
figure, imshow(J 1) 

J2=imadjust(I,[0.2 0.1 0.3;0.6 0.8 0.7],[]); 
figure, imshow(J2) 

J3=imadjust(I, [], [ 1 1 1;0 0 0]); 
figure,imsho w( J 3) 

: (Ju ^ 


Original Image 





J1 Adjusted Image 



J2 Adjusted Image 


























: yAi ^ histeq sj_^l jjU 


I = imread('pout.tif); 

imshow(I) 

figure, imhist(I) 

12 = histeq(I); 
figure, imshow(I2) 
figure, imhist(I2) 


Original Image 













__ _._!_I_I_ 

□ 50 1 □□ 150 200 250 


Adjusted Image 



Histogram For Image 






































































































; C5 H3ll JIUI imopen ^t-ikluAj Sjjj^ail *uilk ^UaiSI <j£^j 

: 

I=imread('rice.png'); 

imshow(I) 

background = imopen(I,strel('disk',15)); 
figure, imshow(background) 

l^ja ji! (jj^j jj jlL^al AkjL^A ^jouj strcal 

^Jj^a (_J^juuj ^ jflj imopen k^iLCi]!J 15 <• 

. streal jc- ^ 4 -LuoUia 


Original Image Back Ground 























C5^ (JHaII ^3 LaS 6^)jj^all 4,jq\*N ^Uall3l Axj 
LaLaJ ^.I^^juj 4-iiik ^ic* (J*^*^*^ A-iL^aVl 


: J&» 


I=imread('rice.png'); 

imshow(I) 

background = imopen(I,strel('disk',15)); 
I2=imsubtract(I,background); 
figure, imshow(I2) 


■^* 4 1> imsubtract d: 

1aajLuI! 


: cs4j ^ 


Original Image Black BackGround Image 



























AjlaIa 

♦ ♦ 

AjJjjjSJVIJ AjjLj^SJI A i m,1\ AjIS 
Ajg'l 1^1\ AiLajSfij ^V1 fSaflt 4 -ui^Ia 

■ijjjdl (j& j LutiLa j ^Sf 

hussien-al-roem@hotmail.com 







( _ *J4^J \ *S 4 A 1 ^\ \ »J4J|*4 

V “V***™” y^"™ >✓♦♦♦♦"" 

j' RGB jt grayscale c> «^1£ *G*- ^a. jjj^j <j£*j 

: ajIUII Jli*5Vl -^' i 3 j imresize <<ul*jii Binary 

: JjVt Jlill 

J=imresize(I,Scale) 

(jx ^j£| dijl£ |j\i ^oa-a-jll ojlc-j <ijuaj Scale J o^lc-j (Jj 2 Sj_^al! I clip. 

* j j ■ .all j/<V» Aa.1 ^li ^ya yk j. «al dl3l£ |j| Lai ojjj^all ■>■ -jLJ)J Aa.1 ^li 

: 

I = imread('rice.png'); 

J = imresize(I, 0.5); 

Orginal_size = size(I) 

After_size = size(J) 

figure, imshow(I), figure, imshow(J) 


Orginal_size = 
256 256 
After_size = 


128 128 



Original Image 



Resized Image 



: Jiili 

J=imresize(I,[nrows ncol]) 

Aj -v \l s '*>■*' djlc-l ' ' JfLill I jlA 

: 

I = imread('rice.png'); 

J = imresize(I,[240 320]); 

Orginal_size = size(I) 

After_size = size(J) 

figure, imshow(I), figure, imshow(J) 







Orginal_size = 
256 256 
After_size = 
240 320 




Original Image 



Resized Image 





: Jiill 

: GrayScale l>* o-* 3 ^ j^j 

[X, map] = imread('trees.tif); 
imshow(X, map) 

[Y, newmap] = imresize(X, map, 1.5); 
figure,imshow(Y, newmap) 

Orginal_size = size(X) 

After_size = size(Y) 


: ^ US gitali 


j 


Orginal_size = 
258 350 


After_size = 


387 525 


Original Image 











4 nt a Aj al U 6 \ $ual\ u ad 

♦* **v V* VV V**v 

; imrotate 4 m ^ (j^y 

J=imrotate(I, Angle,Method,bbox); 


aj jlj) Angle j J cju^. 

^jjo^lSIj ^jjo£jlSI J AX*Lud]| L-J^UaC' ^JJd£jU ^JJ u' jj^' Angle > 0 

: j' u^j (Au^') Method i-*' 


. 'nearest',’bilinear',’bicubic' 

UJ^3 i^j-9 A^iUll Sj_^al! Juij (AjjLn^i) bbOX bai 

'Luiatjjal Lai 'crop' ‘. ' AjL^aVi ej^^ali (_y£* A^jUli ej_^a]i 

'loOSe' 4-U^j A jl > AVI aj^*^a]i (j* jj£i 4-ajlili ejjj^ali 

: y Jtl« 


I = imreadCcircuit.tif); 

J = imrotate(1,45,'bilinear'); 
Orginal_size = size(I) 
After_size = size(J) 
imshow(I) 
figure, imshow(J) 


: cA ^ j 

Orginal_size = 

280 272 
After_size = 


393 393 





Original Image 









c.' 4 -vM ~'ll 'A^j j . ^»U U_?"^3 u' Lai 

Sjj^\l (_y± c.3^ 

: t JIa 


I = imread('circuit.tif); 

J = imrotate(I, 45,'bilinearVcrop'); 
Orginal_size = size(I) 

After_size = size(J) 
imshow(I) 
figure, imshow(J) 


: ^ US gitali 


j 


Orginal_size = 
280 272 
After_size = 


280 272 



Rotated Image 




f gUajS) 

AjA^JI SAjA^. s-LuAjj S^jj^a ^} 


J=imcrop(I); 

* JJ.^W £. AjA^vJ L-lSh.Jjj 


: JjSn JLA1I 


IjjAj J 4,x,JVVq^\t LaUJ lA& 

UjAj <c*Uaj3l Ajjj ^£a1I 

: 


I = imreadCcircuit.tif); 

12 = imcrop(I); 

imshow(I), figure, imshow(I2) 




j 


Original Image 



A^A 


j IjjAj ^UalSl A*Jj 


Cropped Image 












: ^ 1 \ JLAli 


J=imcrop(I,rect); 

[xmin ymin Length Width] V' J Liii Ua 

Length xmin , ymin ejUil^VI ej|j ajjLJ' LLd' AjIaJI 

. Width jfr j 

: 


I = imreadCcircuit.tif); 

12 = imcrop(I,[75 68 130 112]); 
imshow(I), figure, imshow(I2) 




j 


Original Image 



Cropped Image 












^jj\ 

♦ ♦ 

AjjjjlilVI.J 4-bbj££JI 4 -uj^JI AjIS 
Ajg'l unM AIojSHj ^V1 fSaflt 4-ui^lA 

Jjjal) J& ^1jLh\j jUuiujj (Ji 

hussien-al-roem@hotmail.com 







4jjL CjUloxIl 

: bwselect Sj^a <> Objects j^' - ^ 

.Lisa c^j^i ^ lg_ij jiJj 4 jjUj ^ Objects <j^3 

: t3*j bwselect U jUikl ^ ^1 Objects 


: JjSn Jlill 


b w2=b wselet(b w 1); 


Object cs-k- bw t> Objects & 

. Enter jl^VI c> 


bwl = imread('text.png'); 
b w2=b wselect(bw 1); 
imshow(bwl) 
figure , imshow(bw2) 


Original Image 


The term watershed 
refers to a ridge that... 


: 




(/> a> 

<s fc ■ 

S 5 | 

« >S 

■n T 3 > 

S a> to 
> c i- 
■a '5 ® 

i -O 'C 






Selective Image 



: Jiili 

bw2=bwselet(bw 1 ,c,r,n); 

Object j t> Objects & 

y A-iljaLuiH r J X diLajl^Vt iSj^ C ( —^ Jaliij e^c- 

j' 4 Object ji^st jt 4 ? 8 lS-^\ n CJ 

dj^LuAj 3 

: 

bwl = imread('text.png'); 
c = [43 185 212]; 
r = [38 68 181]; 
bw2=bwselect(bwl,c,r,4); 
imshow(bwl) 
figure, imshow(bw2) 








Original Image 


The term watershed 
refers to a ridge that... 

c 

a> 

w) a> 

lT3 C 

« >5 

■n T3 > 
2 a> tf> 

> c i_ 

■a '5 ® 

i ■o c 


Selective Image 


r 






:bwarea ^ Objects &*** _t 

Binary image s jj^A\ Objects J&. <ji*j 

; ^Ull (J£juiil jjaj bwarea A^lanll ^(AiJiuAj 


Total_Area=bwarea(bw) 



bw= imread('circles.png'); 

imshow(bw); 

Total_Area=bwarea(bw) 




j 


Total_Area = 
1.4187e+004 


Image 




: J«ui£j n Cy* 4_iil IS<j^ Objects 1 *‘ w -V 

JjujIj n Cy° <31 ajjUj a^Louj di(j AjjUjU ojjj^alt ^j-a Objects *—s-^ u^-®^ 
^Ia^IujIj (_)'■'<; N Cy* CjI j Objects ^j«®> is S-ipaJI Sjjj^a \\j 

: Ji2d( jjaj bwareaopen 


b w2=b wareaopen(bw 1 ,N) 

_ ^ Object *• VWj IgWi 4-a.Luudt N Cina. 

bwl = imread('text.png'); 
imshow(bwl) 

bw2 =bwareaopen(bwl,50); 
figure , imshow(bw2) 




J 


Original Image 


The term watershed 
refers to a ridge that... 


a> 

<a a> 

« fc JL 
0) — 
l. T3 C 

« >,S 

-5 T3 >, 
£ V tf) 

> c 1 _ 

■o 'rt ^ 

: *0 'C 


Omitted Image 


The e m wa e shed 
efe s o a dge ha 

c 

a> 

<a a> 

« fc 

“•a | 

* >. £ 

(A A 


a> 


(A 

■a >* 

a> <A 


■o « £ 





I jWaU jLula]| & ujjSSM j j£ yjj AiLu^l J - £ 

j^Vn^tj Binary Image < 9 jL^a^ll AiLud^ll <i<Jy£^*j 

: (J$jil\ $ j bwdist 

[D,L]=bwdist (bw ,method) 

xIt (j-ij AiLud^ll 1 §j 9 ic. < 9 AiLud^ll *aA jq^ J) C-n^> 

<LjjLii]| <9^9 a! *1^.1 ^11 (j? jIjoij L-J^)9l J JjlLdl 

y* *1^.1 ^11 yjLud^ll L-Jy^VI yj^aixi] L$ 4.9L 

A-uUlill 
• «* 

• L-jL.ttSiII AijjJa L_Laia^ Ajbubftlt laxj 

chessboard : Distance = max( Ixl-x2l, Iyl-y2l); 
cityblock : Distance = Ixl-x2l + Iyl-y2l ; 
euclidean : Distance = sqrt((xl-x2). A 2+(yl-y2). A 2); 
quasi-euclidean : 

Distance = Ixl-x2l + (sqrt(2) -1) Iyl-y2l ; if Ixl-x2l > Iyl-y2l 
Distance = (sqrt(2) -1) Ixl-x2l + Iyl-y2l ; otherwise 

. Euclidean ^j^=> i3 j t >»vi 'W 3 'j^' 

: 


bw = zeros(5,5); bw(2,2) = 1; bw(4,4) = 1; 
bw 

[D,L] = bwdist(bw); 

D 


L 












bw = 


0 

0 

0 

0 

0 



0 

1 

0 

0 

0 



0 

0 

0 

0 

0 



0 

0 

0 

1 

0 



0 

0 

0 

0 

0 



1.4142 

1.0000 

1.4142 

2.2361 

3.1623 

1.0000 


0 

1.0000 2.0000 

2.2361 

1.4142 

1.0000 

1.4142 

1.0000 

1.4142 

2.2361 

2.0000 

1.0000 

0 

1.0000 

3.1623 

2.2361 

1.4142 

1.0000 

1.4142 



L = 

7 7 7 7 7 

7 7 7 7 19 

7 7 7 19 19 

7 7 19 19 19 


7 19 19 19 19 



: bwperim ^ Objects 

c3*j bwperim ^4*^' jUjII ^ Objects <j^j 

: JLSll 

b w2=b wperim(bw 1 ,conn) 

. Object -ii <^buax Jai jAj 8 J 4 conn LJ s bwl 
. 4jl*-aVl sgi Hole Object <_£ s.bw2 j 

: 

I l=imread('D : \Shapes.jpg'); 
le vel=gray thresh(11) 
bwl=im2bw(Il); 
imshow(bwl) 
b w2=b wperim(b w 1,4); 
figure , imshow(bw2) 






Original Image 



Perimed Image 












: bweuler Sjj^a 11 Euler 

: bweuler ^ vsi >. n <Ll£ sj j^all Euler ^j 

s^ aa& — $j^dl ^ Objects = sEuler ^j 

*LLgj 

oEuler j — sObjects ^ = s^ aac. 
Il=imread('D:\Shapes 1 jpg'); 
level=gray thresh(11) 
b w 1=im2bw(11,level); 

[labeled, numObj ects]=b wlabel(b w 1,4); 
info=regionprops(labeled,'all j; 

Euler_Number=bweuler(bw 1,4); 

NumHoles=numObjects-Euler_Number 


:^Lo£^I 


J 


level = 
0.4843 
NumHoles = 
8 


. Regionprops o ^\^ 

: bwlabel SjA>* Objects fAj3 -V 




fjjjii ; uiSisJi 

L_li^ AjlaIa 

♦ ♦ 

AajjjailVij AojLj^I Aal£ 

AaC-LL-dll AIajVIj ^V) *LmAaA 

hussien-al-roem@hotmail.com 






jll A « tL* ia \\ Ci\ laxJ) 

♦♦ Vv ♦♦ 


: imadd o^jj^a (^»j) £*a. - > 


• (_]£, t ^i\| ^Je. imadd 4 -a J Will ^3 La£^-a3 (_£l (jjjj^j^a ^.a'N (j^.aj 


K=imadd(I,J); 


: J^» 


I = imread('rice.png'); 
imshow(I) 

J = imread('cameraman.tif); 
figure , imshow(J) 

K=imadd(I,J); 
figure, imshow(K) 

: ^ j 


Image 1 


Image 2 










Add 2 Images 



uA') 255 j ' u_A) 0 on ^ j' u'J A^ 2 p^ 

255 J] *4* 255 dP Ajjj uAjj uA*ja ^jc. aKA« ^Ua ^ 

Jjill ^1 c_iA jj cilia, (jljlvl (J^ 3 *-? cA L£ J Jy ^ uint8 ®J3^' £_jj lM 

(A) AdP^ll A [0 512] <A) u'j^' JW^ o- 3 ^' 

. uintl6 

: J^» 

I = imread('rice.png'); 

J = imread('cameraman.tif); 

K = imadd(I,J,'uintl6'); 
imshow(K,[]) 

Add 2 Images 






^ ^ Clutj AsLja] jl 

: J^» 


I = imread('rice.png'); 
imshow(I) 

J = imadd(I,50); 
figure , imshow(J) 


Image 1 





j 


Add Image To Constant 




£ ****** 4 

: imsubtract c> ■* 

J^' ^ imsubtract t> c£j^' c> ^jia <j^j 

:^i 


K=imsubtract(I,J); 

S^)jj^a S^)jj^a ^^)la AiLoll ^)JC» Idllc* 

HjLoj U£ LgLgj £.1^jjoj 4-liiiJl (Jj>i£J ^Liiii 

: J^» 


I = imread('rice.png'); 

background = imopen(I,strel('disk',15)); 

Ip = imsubtract(I,background); 

imshow(Ip,[]) 


Image With Black BackGround Image 1 






( \\x. 1 ^ qa dulj ^^)Ja jl 

: J^» 


I = imread('rice.png'); 

Iq = imsubtract(I,50); 

figure, imshow(I), figure, imshow(Iq) 




j 


Subtract Constant From Image Image 1 






: immult ply W-* 3 ^ l^jj ^ 3 vj ^ 3 

^ immultiply i> c5 0^3 


K= immultiply (I,J); 


diAj 4_lo3^j 



I = imreadCmoon.tif); 
imshow(I) 

J = immultiply(I,1.2); 
figure , imshow(J) 




j 


Image Multible With Constant 


Original Image 







: imdivide W-^ 1 4> -* 

^gJc. imdivide ^ ojWMI J!>ld <j* <_$j^.1 <j* 4 _lg3j ^Ladi 

: 

K= imdivide (I,J); 


diAli ^LajujS Cl 

: 


I = imreadCmoon.tif); 
imshow(I) 

J = imdivide(I,1.5); 
figure , imshow(J) 


I^La^^l 


J 


Image Devided By Constant 


Original Image 






£ ++ 4 + ^ 

: Negative ^ j' 


imcomplement ^4*^' Negative <j^j 

: JU1I tPI J* 


J= imcomplement(I); 



bw = imread('text.png'); 
imshow(bw) 

bw2 = imcomplement(bw); 
figure , imshow(bw2) 


Complement Image 

The term watershed 
refers to a ridge that... 


a> 

</> a> 

« fc t i 
A) ~ (A 

L. 7 C 

* >5 

8^ % 
■n ■c > 

2 a> <« 

> £ ^ 
•a « 

: ■C 


a> 

> 


Original Image 


The term watershed 
refers to a ridge that... 


</> a> 

<st « 

ai ~ 

S: T3 c 
« >£ 

8 a « 
■5 13 > 
2 a> « 
> c l. 
=5 '5 £ 

: *0 'E 






: imlincomb 

: ^Ull JLiSI Jc. imlincomb t> s 

Z = imlincomb(Kl,Al,K2,A2,...,Kn,An) 

<JJj& K1,K2,...., Kn 
jIjJI Al,A2,....,An j 

• ^gA 


Z=K1*A1+K2*A2+.+Kn*An 


4xa&l (^gA (J-alx dllj 

: JIa* 


I = imread('rice.png'); 

J = imreadCcameraman.tif); 

K=imlincomb(0.2,I,0.8,J); 

imshow(K) 

. J O' 4 80% J I (> 20% (J?J ^ a 


Linear Add For Two Images 













